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INTRODUCTION, 

In a variety of pharmacologic and chemical studies there is a require¬ 
ment for a device which will permit the infusion of solutions ati a constant 
rate to an organism or chemicali mixture. For simple: chemical' reactions 
there are a variety ofi devices for proportionate feed or constant dropwise 
addition of reagents (Humphlhtt, 1955):. In pharmacologic: studies the 
infusion or constant rate injection of solutions, can be accomplished by 
manual: means, which are often tedious and inaccuratie,. or with the aid 
of positive-drive mechanisms which are generally elaborate, although; 
under ideal conditions, trouble-free and accurate. Apparatus in the latter 
category is usually expensive andy in cases where simultaneous multiple 
tests are conducted,, the cost' of the apparatus; might well become pro* 
hibitive. 

In the course of studies, in this laboratory (McKennis et aL, 1957) 
where dogs were given aqueous solutions of nicotine intravenously over 
an 8-hour period it was dbsirablb to develop a moderately priced apparatus 
for simultaneous, infusion ati constant rate to six or more animals. By 
the advantageous selection of inexpensive commercial components,, such 
an apparatus was developed. So far as we are aware, no equivalent device 
has been described. The wide range of applicability of this simple device 
prompts; a report of it. 

EXPERIMENT AND DISCUSSION 

Dogs, under pentobarbital anesthesia were cannulated at tfie femoral 
vein. The cannulas were attached (Fig. li) by polyethylene tubing to a 

1 Public Health Research Follow, of the National Heart Institute. 

2 The : authors, are grateful to: the American Tobacco Company, and the Tobacco■ 
Industry Research Committee for. their generous, support. 
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25- or 50-ml burette,, equipped with solenoid valve. 3 The burette was —. 
enlarged at the top by means of a 60mini powder funnel which was f 
connected by a short length of' tubing tb: the top: of the burette. The 
solenoid valve was actuated by means of a repeat cycle timer. 4 For the 



Fic, 1. Schematic drawing of a constant-rate infusion apparatus,, A, inverted 
graduated! cylinder;; B, 15-mm o.d. polyethylene tubing; titted by rubber stopper; 
C, powder iunnei, fitted to burette by tubing,, D\ E, 25-50-ml. burette with, solenoid 
valve;,/ 7 ; G,, pinch clamp for adjustment' of i flow to: cannula, H. 

3 (Tat. Xo. S24-2■, Houston Glass Fabricating- Company, 53.1.3 Harrison Boulevard, 
Houston 11, Texas. 

4 Cat. No.. 6404., Andrew Technical Supply, 6972' North Clark Street, Chicago 26, 
Illinois. 
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purposes of the study a delivery of 1 mi in each 60-second period was 
selected'. The timer.,, normally open, was set to close for 1 second in each 
minute. 

Initial adjustment to the required rate of flow is easily achieved by 
means of the screw clamp (G). The burette is filled to the OiO-ml mark 
with saline solution or other suitable material. The rate of flow will 
decrease approximately O'. I ml per delivery with a hydrostatic head loss 
corresponding to 1 ml on the burette.. In: consequence, adjustment of 
flow rate can be made: without! tihe necessity of filling the burette to the 
zero 1 mark for each delivery during the adjustment period. The desired 
rate of flow is usually easily achieved with a maximum of five trial 
deliveries: After this the burette and reservoir systems are filled with 
the experimental solutions^ 

TABLE, 1 


Performance 

Data on the Constant-Rate 
Adjustment to Deliver: 

Infusion Apparatus after Initial 
I ml per Minute: 

Observation 

Fluid delivered (ml) 

Time interval (min) 

Per cent: error 

1 

160 

180' 

0.0 

2 

220 

222 

0.9 

3 

245 

240 1 

2:1 

4 

180 

ISO 

0.0 

5 

195: 

190 

2.6 

6 

305 

285 

6,6 

7, 

370 

325 

12.2 

Mean 3.5 


Table 1 indicates the accuracy with which the apparatus will infuse 
solutions intravenously to, individual animals over 45—325 minutes oper¬ 
ating periods. YTenous. pressure is sufficiently constant 1 to allow an even 
flow from the time of the initial adjustment., 

Since the apparatus is all glass,, with the exception of the indicated 
organic material 1 (Tig. 1) , which can be readily converted to glass, : corro¬ 
sion does not become a problem. Tolerances are wide enough to insure 
ready assembly from ordinary parts* but some attention must be given 
to the diameter and wettability of tube B to: insure constant filling of 
the funnel. 

If attention is given to stable placement of the cannula and elimination 
of foreign: particles from the: solutions, no difficulties are ordinarily 
encountered. Grit and large 1 particulate matter, if present, will prevent 
the solenoid valve from seating properly and bring about an early empty- 
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mg of the reservoir. Surgical gauze or other screening material can be 
introduced,, if desired, into the funnel. 

The total costi of special components for one animal is approximately 
forty dollars* Six or more additional animals can be simultaneously in¬ 
fused by the same timer at an approximate cost of fourteen dollars for 
each additional 1 burette. Economy can be effected 1 and tihe expense of 
the timer eliminated) by use of a surplus 1-rpm motor mounted to actuate 
a microswitch by. means of a heart cam or cam wheel. ■ 

SUMMARY 

An apparatus for infusion at constant rate which can be assembled from in¬ 
expensive: commercial 1 components has been: described. 


1003541609 



